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Hub and braking rotor unit 

The present invention relates to a h^lb and braking rotor unit 
of the type specified in the preamble of claim l. 

For a better understanding of the prior art and of the prob- 
lems inherent therein, a description will first be given of 
some hub and braking rotor units of the traditional type, re- 
ferring to Figures 1 to 3 in the appended drawings. 

It is known that the hub of a vehicle wheel has to be se- 
curely connected to the brake rotor (disc or drum) in order 
to transmit the braking torque from the brake to the wheel. 
Figures 1 and 2 illustrate in partial axial section two tra- 
ditional solutions with a disc brake and a drum brake, re- 
spectively. In those traditional configurations, the wheel W, 
an internal radial flange 21 of the brake rotor 20 and an ex- 
ternal radial flange 11 of the hub 10 are placed over one an- 
other axially in such a manner as to interpose the flange 21 
of the brake rotor between the wheel and the hiib flange 11. 
Those three components are joined by screwing in the wheel - 
mounting bolts B with the prescribed tightening torque. The 
tightening of the bolts brings about an axial compression of 
the central portion of the wheel which, owing to errors of 
flatness, may produce deformation of the braking surface. 

A more recent configuration, described in US 5,988,324 and 
illustrated here in Figure 3, provides a rotating hub 10 with 
an outwardly projecting radial flange 11 defining an external 
edge 12. The brake rotor 20 has a flange 21 which projects 
radially inwards and which defines an internal edge 22. The 
flange 21 of the brake rotor and the flange 11 of the hub are 
arranged substantially in the same radial plane and are se- 
cured to each other by the joint defined by the edges 12 and 
22 of the flanges 11 and 21. In order to constrain the brake 
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rotor on the hub, a peripheral portion 13 which projects from 
the hub flange 11 is cold-deformed. The h\ib flange is accom- 
modated with radial interference in the opening defined by 
the internal edge of the brake rotor flange. The disadvantage 
of that type of coupling is that, in the case of prolonged 
and repeated braking operations which cause the brake rotor 
to reach high temperatures, radial thermal expansion of the 
brake is prevented by the fixed connection to the hub flange. 
That represents a disadvantage above all for disc-type brak- 
ing rotors because prevention of the radial thermal expansion 
of the disc brings about an increase in the flatness errors 
of the braking surfaces (so-called axial runout) . A high de- 
gree of axial runout is iindesired because it causes excessive 
vibration, brake juddering and irregular or premature wear of 
the brake linings. 

The object of the present invention is to provide a hub and 
braking rotor unit of the type discussed in the previous 
paragraph, which principally tackles the problem of improving 
the transmission of the braking torque between the brake ro- 
tor and the ixub. 

This and other objects and advantages, which will be better 
understood hereinafter, are achieved according to the inven- 
tion by a hub and braking rotor unit having the features de- 
fined in the appended claims. 

The features and advantages of the invention will emerge from 
the detailed description of some of its embodiments, which is 
given with reference to the appended drawings which are pro- 
vided by way of non- limiting example and in which: 

Figures 1 to 3 are views in axial section of three tradi- 
tional hub and braking rotor units; 
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Figure 4 is a side elevation of a first embodiment of a hub 
and braking rotor unit according to the inventions- 
Figure 5 is a view in axial section taken on the line V-V of 
Figure 4; 

Figure 6 is a side elevation of a second embodiment of a hub 
and braking rotor lanit according to the inventions- 
Figure 7 is a view in axial section taken on the line VTi-vii 
of Figure 6; 

Figure 8 is a side elevation of two components of the unit of 
Figure 6; 

Figure 9 is a view in axial section taken on the line IX- IX 
of Figure 8 ; 

Figure 10 is a side elevation of two components of the unit 
of Figure 6; 

Figure 11 is a view in axial section taken on the line XI -XI 
of Figure 10; 

Figure 12 is a side elevation of a third embodiment of a hub 
and braking rotor unit according to the inventions- 
Figure 13 is a view in axial section taken on the lirte XIII- 
XIII of Figure 12; 

Figure 14 is a perspective view of a flanged hub of known 
type; 
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Figure 15 is a perspective view illustrating a fourth embodi- 
ment of the invention, applied to a hub of the type shown in 
Figure 14; 

Figure 16 is an exploded side view of the unit of Figure 15; 

Figure 17 is a diagrammatic partial view in axial section 
taken on the line XVII-XVII of Figure 15; 

Figures 18 and 19 are two partial and diagrammatic perspec- 
tive views of two opposite sides of a flange of the hub with 
a brake- carrier member according to a fifth embodiment of the 
iinit according to the invention; 

Figure 2 0 is an ea^loded view in axial section of the ele- 
ments of Figure 19; and 

Figure 21 is a side elevation of a further embodiment of a 
hub and braking rotor xinit according to the invention. 

Referring first of all to Figures 4 and 5, a first embodiment 
of the unit according to the present invention comprises a 
hub 10 and a brake rotor 20 • In the description which fol- 
lows, the examples refer to a braking rotor of the disc type. 
Of covirse, the reference to that possible field of applica- 
tion is not in any way to be interpreted as limiting the 
scope of the patent. On the contrary, the invention is 
equally applicable to braking rotors of the drum type. 

The hub 10 has a flange 11 which extends radially outwards 
and which forms an external peripheral edge 12 . Coupled di- 
rectly to the hub 10 is the brake rotor 20 which has a flange 
21 which projects radially inwards in such a manner as to de- 
fine an opening 23 with an edge 22. The hub flange 11 is ac- 
commodated in the opening 23, and the flanges 11 and 21 lie 
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substantially in the same radial plane. The edges 12 and 22, 
viewed in the axial direction (Figure 4), have substantially 
congruent profiles. Throughout the present description and in 
the claims which follow, the terms and expressions indicating 
positions and orientations, such as "axial" and "radial", are 
to be understood as referring to the geometric axis of rota- 
tion X of the hub in the mounted condition. 

An important feature of the solution according to the inven- 
tion is the fact that the profiles of the edges 12, 22 of the 
flanges 11, 21 have a non-circular shape in order to enable 
the braking torque to be transmitted from the brake rotor to 
the wheel. In the preferred embodiment of the invention, as 
illustrated in Figure 4, the shape of the edges 12, 22 of the 
flanges 11, 21 is generally oval or elliptical, in the vari- 
ant of Figure 21, the shape of the above-mentioned edges is 
multi-lobal. 



Preferably, the flange 11 of the hub is accommodated with 
slight radial clearance (of the order of 0.5-1.5 mm) inside 
the opening 23 defined inside the edge 22 of the brake rotor 
flange, in order to permit free expansion in the radial di- 
rection of the brake rotor brought about by thermal varia- 
tions caused by the braking action. That prevents the occur- 
rence of stresses and deformation capable of causing errors 
of flatness in the braking surfaces, as discussed in the in- 
troductory part of the description. 

Relative axial movement between the hub 10 and the brake ro- 
tor 20 is prevented or limited by a plurality of rivets 30 or 
other equivalent retaining means which are advantageously 
fitted at equal angular intervals at the interface between 
the facing edges 12, 22 of the flanges 11, 21 of the hub and 
the brake rotor : Alternatively, the means for preventing ax- 
ial movement between the hub and the brake rotor may provide 
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lateral shoulders, one or a pair of edges which are rolled or 
cold-deformed in another manner, as described, for example, 
in US 5,988,324, or one or more retaining members of the See- 
ger ring type, or, in a less preferred variant, the hub and 
the brake rotor may be welded along portions of their adja- 
cent edges. 



Further embodiments of the invention described hereinafter 
provide that the brake rotor, which is of the disc type, is 
not carried directly by the hub but through the interposition 
of an annular support member called a brake -carrier, marked 
40. Figures 6 and 7 illustrate the complete unit made up of 
the hub 10, the brake -carrier 40 and the brake rotor 20. For 
purely explanatory purposes. Figures 8 and 9 illustrate the 
brake-carrier 40 coupled to the hxib 10, and Figures 10 and 11 
illustrate the brake-carrier coupled to the disc-type braking 
rotor 20. 



The brake-carrier 40 has a flange 41 which projects radially 
inwards and which defines an opening 43 with an edge 42. The 
flange 11 of the hiib is accommodated in the opening 43, and 
the flanges 11 and 41 lie substantially in the same radial 
plane. The edges 12 and 42, viewed in the axial direction 
(Figures 6 and 8) , have profiles that are s\ibstantially con- 
gruent and that are non-circular in shape, preferably oval or 
elliptical . 

As can be seen more clearly in Figure 9, in an axially offset 
position relative to the flange 41 (offset towards the axi- 
ally internal side or inboard side with reference to the con- 
dition mounted on a vehicle) , the brake-carrier has a toothed 
or splined portion 44 to which is coupled the brake rotor 20 
which has a corresponding toothed or splined portion 24. The 
transmission of the braking torque from the brake rotor to 
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the wheel is thus ensured by means of the form- fits of the 
surfaces 24, 44 and 42, 12. 

Rivets 30 are provided -as retaining means for preventing or 
at any rate containing the relative axial movement between 
the hub 10 and the brake-carrier ring 40, while the braking 
rotor 20 is locked axially on the brake-carrier ring 40 by 
means of a Seeger retaining ring 31 accommodated in a groove 
formed in the brake -carrier. 



The example of Figures 12 and 13 illustrates another variant 
according to which the brake-carrier ring 40 is coupled for 
rotation with the hiib 10 and with the brake disc 20 by means 
of two pairs of edges 12, 42 and 42a, 22 which have a non- 
circular, and preferably oval or elliptical, shape and which 
are formed, respectively, at the interface between the flange 
11 of the hxib 10 and the flange 41 of the brake- carrier 40 
and between an external flange 41a of the brake-carrier 40 
and the brake disc 20. Two series of rivets 30 block or 
limit, depending on requirements, the relative axial move- 
ments of the three components constituting the unit. 

In the drawings illustrating the examples discussed above, 
the flanged hub 10, provided with holes 14 for the bolts (not 
shown) for securing to the wheel, forms part of a bearing/hub 
unit having a stationsLry ring 15 provided with a flange 16 
which has holes 17 for bolts for securing to the suspension 
(not shown) of a motor vehicle. However, it will be appreci- 
ated that the invention is not to be understood as being lim- 
ited to any particular type of bearing/hxib tonit; the inven- 
tion is ec[ually applicable to bearing/hub imits having a dif- 
ferent geometry, for example units in which the rotating ring 
is the radially . external ring and the hub for the wheel is 
formed by or is integral with that rotating ring. 



wo 2004/091938 



8 



PCT/EP2004/00396S 



Figure 14 illustrates a bearing/hub unit of known type where 
the holes 14 for the bolts for securing to the wheel (in this 
example four holes 14 are provided) are in the vicinity of 
the vertex of four respective radially extending arm or lobe 
formations 18 formed by a portion 19 which is thickened or at 
any rate in relief and which projects axially towards the in- 
board (or axially internal) side from the inboard face lla of 
the flange 11 of the hub 10. The flange 11 has an edge 12a 
having a circular profile, while the axially thickened por- 
tion 19 has a multi-lobal peripheral edge marked 12. In the 
following discussion, reference is made to that non-circular 
edge 12 of the hub flange. 

Referring to Figure 15, according to a further embodiment of 
the invention, in order to mount a braking rotor on a hub of 
the type shown in Figure 14, use is made of a support or 
brake-carrier member 40 having a flange 41 which projects ra- 
dially towards the inside and wliich defines an edge 42. The 
edge 42 has a profile which is congruent, or at least par- 
tially congruent, with the non-circular peripheral edge 12 of 
the thickened portion 19 of the hub flange in order to ensure 
that the braking torque is transmitted from the brake-carrier 
40 to the hub 10. As illustrated more clearly in Figure 16, 
the edge 42 of the brake-carrier 40 does not copy the shape 
of all of the edge 12 of the thickened portion 19, but only 
the shape of the peripheral ends of the (four) arm or lobe 
formations 18; in other words, the active portion of the edge 
42, that is to say, the portion that contributes to the 
transmission of the braking torque, is constituted by four 
recesses which accommodate the ends of the radial arm forma- 
tions 18. 

As illustrated diagraramatically in Figure 17, the brake- 
carrier 40 has a substantially C- or U-shaped axial cross - 
section, with two parallel flanges 41 and 41a which together 
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surround the opposite surfaces (inboard and outboard) of the 
huh flange 11. 

Referring again to Figure 16, the brake-carrier 40 is pref- 
erably formed by joining two complementary curved portions 
40a and 40b which, after being arranged on the hub flange, 
are joined securely to each other at 44 (see also Figure 15) 
along a diametral axial plane in order to form a closed ring 
around the edge 12 of the hub flange 11. The joining by weld- 
ing Of the two portions 40a, 40b forming the brake-carrier 40 
is advantageous because it enables those members to be manu- 
factured from weldable steel or other metals or suitable 
metal alloys, for example of aluminium or titanium. The join- 
ing of the portions forming the brake-carrier 40 may be ef- 
fected by welding, for example laser welding, or explosive 
welding, brazing or adhesive bonding. 

In any case, the manufacture of a brake-carrier according to 
the invention avoids the problems associated with the tradi- 
tional direct fusion welding of the brake-carrier to the hub. 
Direct welding involves difficulties owing to the high carbon 
content of the steel of the hub. Moreover, the high welding 
temperatures generate distortions in the hub flange which may 
necessitate further machining in order , to return to accept- 
able values the axial runout of the surfaces of the two oppo- 
site faces of the hub flange. 

A further embodiment of a brake-carrier according to the in- 
vention is illustrated in Figures 18-20 where the brake- 
carrier 40 is formed by joining two rings of bent sheet -metal 
40c and 40d which, after being arranged straddling the circu- 
lar edge 12a and on both faces of the flange 11, are joined 
securely to each other along a circumference 45. The sheet- 
metal ring 40d arranged on the inboard side of the flange 11 
forms an internal flange 41 whose edge 42 has recesses that 
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are congruent with the non-circular peripheral edge 12 of the 
thickened portion 19 of the hub flange. 

Finally, it will be appreciated that the invention is not 
limited to any particular system or arrangement for the axial 
locking of the members constituting the unit, which may be 
selected at random from those known to persons skilled in the 
art . 



